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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
characteristics-measuring apparatus which enables especially 
measurement of optical characteristics of irregular 
astigmatism components in relation to an apparatus which 
precisely measures optical characteristics of eyes to be 
inspected by projecting a specified pattern on a retina. 
SOLUTION: A lighting optical system lights a retina 300 of 
eyes to be inspected through a lighting condition altering 
section 210 which enables altering of the lighting condition by 
a luminous flux from a light source 100. A detecting optical 
system receives the luminous flux reflected to be returned 
from the retina of the eyes to be inspected, and guides the 
flux to a photodetecting part 500 and an optical 
characteristic computing section 600 finds optical 
characteristics of the eyes to be inspected based on an 
output signal from the photodetecting part. The lighting 
optical system alters the lighting condition of the lighting 
optical system based on the optical characteristics obtained 
by the optical characteristic computing section 600 thereby 
lighting a very small area on the retina of the eyes to be inspected 
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m^- f zw&gmicMtii-? ^> x t> -s»„ 

[00791 4*5, S12{cK-5^r, U>Xieg£f¥ 

[0080] cct, ^TtmcD^iiju^Xct mm^rn 

[008 1 ] I'J5©fcif£#, tt^l^XflSrjiaai.fc^ 

[0 08 2] -e L/T . 7^CDtuiSgP©S'JSSSiffi-C(DiE 
w (r , 6>) =W (X. Y) 

[0 0 9 2] 

[0093] ( i , j ) mm^mf-^iit. mcBiZx 

w(r„ 0,) =W (X,, Y,) 
[0 09 5 ] <t&£ 0 mjE7 r --5<D\ti&C->i,>X< l mX' 



(6) 4#PJ¥ 1 1 - 1 3 7 5 2 2 

£>, C i (C <fc 0 t#6 C <h tfiX # 

[0 08 3 ] ^fc, ^7feSP5 o o TW6ftfc#JR©«s 
'fttca^-tttHaiR i o o o©*^Rftt**jt>4fc«b© 
7fe^#tti«mgP6 0 0©Sfrfft£&icot>Tifc|ffl{tift93-r 

[0 0 8 4] IEtI©*§£ WfifeA** "CRJgtcttflt 

C 0 0 8 5 ] ££©*§£«:«, ttJtBt*U»3-&i. 
[0 08 6 ] IEa«©*»£K:tt.' #^iDUlJ6*»i. 
[0 08 7 ] ^iESHJKOtl^Ctt. iS^©iRMi©^ 

[0 08 8] Ci*iS*iJtcS. 
[0 08 9] C 4. 
[ 0 0 9 0 ] m 2 Kl7j*rttK:£8SSM5t4 0 0 ©ffi«£ 
- - XrY-t-f, %.ytU 5 0 0 ©ffiti£ x , y i-rni*. 

20 [0 09 1 ] 



F (K, G, T. S, C. A, X. 



[0 098] *i§.fc. 

[0 099 ] C©^3BSC*CcgitiSSJ«^*ttWrS 

Grcos (6-T) =Gc o s 



-misS 

[0 094] 
-^2^ 

★ [0 09 6 ] jftffioaffiWi L/t 
k [0 09 7 ] 

Y) =7E& (K) +ffli4 (G, T, X. Y) 

+mm (s. x. y) 

+ 1ESLI1 (C, A, X. Y) 
• • • •■•JP3SC 

* [0101] fS*^ (7?^> hgSM#KI&<**l&) 
«. 

[0102] 



[oioo] sa»iB. 



(##©WjS{CKL,r) 



S*5iE©<t^-<!: 



[0103] i£® 
[0 104] r»l j 
[0 1 0 5 ] • • • • • l£55$ 
[0106] S W&<Dt% + 

[0107] iesliji m^ommicmox) 

[0 108] r»2 J 

[0 1 0 9 ]••••• • f&65£ 

[0 110]C*sfiOit + , C#IE©<i#-<i:&£o 

[oiiii #»fle^o»m©— s*w» 

[0112] rfK3 J 

[0113] JB73S 

[0 1 1 4 ] #sfi/Mc&£<j:5tt:K. G - T - s - c - 



(T) X + Gs i n (T) Y 

3I45S 

A£&#£. MSx?:© i . j tt3HM»*4 0-0© IB* 

Kara;**. f s -*#«*ftrawr4fc 
40 s>. ^n^n©$ii©m>ffl£<£-3-tftsi-f s. .tt-tftt 
6, *«g«:fc^raiJSf ■Sf r -^«7^©ffltft-c«) 

[0115] #&©«£#«fi«$ffi©tiaffi#«:«fc.5 

6S«*^*>6©«iRMS-C* 
[0116] 02-C^©na^iafHWK:^O5t^ci^ 

[0117] r^4 J 

[oii8] • • • • -max. 
so [0 119] rsfc5j 



SSftaW*4 0 0i3c 



36SP.5 
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[0120] f 9S 

[0121] 1 «, 
0 0 t<D'mtC$>2>. 

[0122] rjgB < !;^ffi-fe>1^--Cf+jP. l )-r^tf'RM 

[0123] g|gSSPt*4 0 0©4M>.£#X. Y©§*T- 
icfc^tdx (X. Y) . dy (X, Y) 

[0 1 243 GC^ dx. d y«^&8M*4 0 0© 1 
*fOJSLt. §#955 0 0±©» ffe^-otl,^!* 
dx (X,, Y,) = xn-x'n 

[0127] 

dy (X t . Y,) =y,,-y , H 

[0128] *t/c. '&ftz&-?tcm-£!<DmM<D~mm 
{*> 

[0 129] r^6 j 
[0 13 0] 

[0131] CC-C4>> «a«r*'NCT4J:9ttF©/'f 

7^-?-G, T. s, c. *asft#Has««a* 
[o 132] k. g, Titmmmom^t'o^mt^ 

5t--H/7WS > 'C; A^S'JSMt&S. 
[0133] ft*s. ^SiiESLtao^iC^^Se 

&<, > <t c . -en-enoD^^-tf^^J * tcit 

[0 1 3 4] A r^JEatgfiS^J 

[0135] &m^iEmm.mcts:z > . 

[0136] mmf&fti*. ^*t?©*- hV7Ttt«Hfi 



(7) #KS¥ 1 1 - 1 3 7 5 2 2 

iik©^©^.© x . y^iS]-en-en©^r- 
g:&sw*40 o©isg^«:>Ffrt:-r-5ii.'=sw. H2 

3*i/c*s*i«ij5rr# .ssTfegp 500 ±©.£-c* 

[0 12 5] S. C. AisfOT. »fiWK*fcat»tK« 
©B#©^ft^ft©.£©firg£ (x', y°) 
[0126] 

110^ 



* [0 1 3 9 ] (2) 
[0 14 0] (3) 



• • • • * 1 1 3C 
jRHIft"C*oe>ti"CC>i*ffiilBl« 



[0137] 
[0138] 

[0151] 

[0152] 



( i ) «gfe«*a«w©^riitwrs. 



. c. A-esi$nsi&ffi£«s£ 

[0141] 

[0 14 2] 3FIEa»©*Sl»»£K:tt. 
©&©©^<&£fr]£fcs!>«:. SitjgEfcSfCfc&fc©. 

*4. 

[0143] rggMs©gfHfnj 
[ o l 4 4 ] mriB©^ffi-c^$nfcK. G. 

Nff M?U itSi, n =N * M© g Sl£ 2 (g b 

[0 14 5] rg;7j 

[0146] » 1 8 SC 

[0147] ttzh. 
30 [ 0 1 4 8 ] B rj^^lj©^ J 

[0149] c*ie>«. 

* [0150] 

> c o s (6> + T„) , n = 1 . 2 - • • • 



n = 2, 3 



?&K©#*«KM r 2 " c o s 

[0153] C©a^@^f5j{C#^fiS^J: 0 fci^K© 

[0154] 40 
f (r) cos" (6»+ T„) . n = 2. 3 • • • • 
[0 15 5] cn6>Of© A 7 - &tc&>lC. 
^©M#ft^65feCCf#6n/cG. T, S, C, A(C J: 

(StSiSSB) =W B (X,, Y,) =F b 

[0162] 

m<£%ffi) =W r (X,. Y,) = F r 



(<? + A„) . n = 1 . 2 • • • • 

★ [ o i 5 6 ] c mw&mfrwrtTMzmji j 
[o i 5 7 ] mmmsF' tn^Fopnagfcz^ 

fa-C©Sg8fgd Lt*«t4. 
[0 15 8] C cr^©«tC5c«r4. 

[0 15 9]F„. F r «. Fip>hjmmtm*Pim*:f& 
t,>/cfc©-c&&„ 

[0160] -en^n. ^*iSfHi,fcis»-c*ieLE[ 

Lfch<OV x 
[0161] 



(S. C, A. X,. Y,) 



(s. c. a, ^iEStfjaafl-©'-^-* 
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X,. Y 

[0163] 

A (:r;U£) z„=W r (X^ 

[0 164] 

[0165] C CT\ ±X<Dgkmtfo&m{iL-ClT5C t 
[0 16 6] D r£!(jftffi;fr&©^?-©t*ft**S* 

irsj 

[0 16 7] (1) J»*^JM«cttJ|^fc*><D*6 
[0168] ( 2 ) ^ftj^**6*0j£®MttlS 

£0169] .( 3 ) ffiSttfr 6OTttHW»'tcj: oTIt 
*V3tlS*©*<Dffl#«*5l**0, ^Oft-C, JSi2© 

-twits. 

[0 17 0] tt*$ v Ay-B, H3(C5K"r«CC, 

[0171] IfC, H4aOTH5«:S%'r««:, ME R I 
D I ONAL POWERftSSfS*** 4 **. 

[0172] JESLm^-fiS^Sit^^*^^^-^ 
5fi< . 7k¥^«;#fa©'*?-#5it>. ^9-Bfw# 

[ 0 1 7 3 ] C CT\ ^JftSBW4 0 0 frM%M*'P 
&< ifel 7J^±©fcf-A(t^&T£C£KOt>Tt¥*ffl 

[0174] «'JSB, S*' C, Aflfe»©«9Sr*ntf., 

T*5©-C2 * 8 = 1 6 t J10*©*W-"C** 1 7 ,«£©it 

[0 17 5]ftoT, jte^«Fttaii|t»6 0'0«. 
5 0 O0£j£n±©fIft0W£Ci7 U*Jl/U>XCC«fc 

[0176] XttfffeK 0 OtcW^a? U*^ 

u>X*ttto&i>»^K:B. §#^-#©1 *B#^W 
fcftCCtt&©r, Sj£©S'I>*3Jc#>*. 

[0 177] fit, 70P7l/^H/>XtSo/c 

^^a^-r sc <t&c<£ o {4sa>JSfifg£fr -L s it * c t 

[0 17 8] C©acc*^©Bt»*T*C<b*C<tO^ * 



#gfJ¥ 1 1 - 1 3 7 5 2 2 

14 



Y,) -W b (X,, YJ 

sna 

So 

[0179] Jgfc* **«Ftt«»SP6 0 0 ©ffiJMgJR* 
gt^T£fctf>©ft^SB7 0 0tRtft*S. 
10 [0180] C©*5*»7 0 0 B. 10 0 0©* 

[0181] WxH 

[oi82] ( i ) nmat»* iEaw»#atf *© 
[oi83] ^iEaasE»B. c 4jsje». irao&BMx 
[oi84] (2) r»a«» % jEa«wt»acF*©w 

[0185] ^jEa«JSS»B, . aBJSR^. IESLfl>&»© 

*r s *i 4 iftB* *>©-r*i * 2 ^TcWcca^-r 4 . . 

[0 186] (3) r2^7EWK:«BB(Oft**fc<!;A 

[oi87] ^77^ ***c»s*t>njtB-c*5. ssi^ 

30 [0188] CCOm^l 00 Bh Mtfcig 1 

SrtftlSl 0O0t^»*6flfcBi (x, yffift) rS^ 
L/cO, x v yffi«CC^7-4WAK?w:*:7#-^ 

[0189] Kfc«S*»7 0 0 B, ttttBK 1 0 0 0-©* 

[0190]$ fcitiMrSctftfc S , C % A Otf* 

40 [0191] -E*LTg|^P7 0 0B, tt&Bg 1 0 0 0©. 

cifcr*S. *bt. ch6©*7nB^iSsS*7^TS 

[0 19 2] CO«*««*B. «*.«. 

[0 19 3] y«C, 07 (a) <t07 (b) CCS~3l> 

[0194] CCT\ 07 (a) (CtST«^, §:**© 
^SbU>XS3 0 2 i0tS«««©U>X*S*»U>X 
50 #3 0 1 t^i, 77^>Ht tm»©«££tt 
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^U>Xg¥3 0 l©!Wfl»((L^*s-SrrS«K:K«'r4 , lW 
[0195] auejfeB**. *t^U>Xgf 3 0 l 

^it{g,c5 £ ft £ ) {Ci^fti U > Xgf 3 0 2 ©8ffl(MfcM>#* 

5Bfc«J5 0 0K:t±. *JCl8Wf**»A»Sn. »J3t»* 
[0 19 6] -eur. ^^tf^f5*5|fcDiS^C*JCv 

©£tt««4 0 0 jl${ig£ . StcS|5 5 0 0 ©^*{£g 

_[.0.:197] (b)l^t, ttf^^-T 

So 

[0 19 8] SI '{^f^yi'. OTTS 1 4*f 4) 

tb. *«i oo%jft«rs**. -X(cs2-c«. mm 

tmntZ. ei/TS 3-Ct*. M^U>XI¥3 0 l©mi 
«. ^JB 1 0 0©#i^Si)U'>X^3 0 2<DwMM&t 

K) 40 OWjtfbt l»64tiM«0T»4»*l/. 
S 6 -C«, S3feSP5 0 0 tCtB^t" £ 2 #7cg#*;^-C\ 

[0I99]ft*5, 07 (c) (C^-flftC, U>Xy- 
[020 0] &tc> #fB 1 *B*W©***Wft«5e«WP* 

[0201] ifs-jr, tt«*HB&-rs. 5XCCS2T? 

i o o t&mmu-cT^-iso i-zmn-r 
o 0A5ff^-rs*^*^-f-7"«:^-s^i^"^So 

HKS 4-C. i^O/ciRE©^*^. S5&£jttf. 
ftfci&ffiB. B5©iR:S£r3?-f &©"C2>5.. 
[02 02] S5-CB. %.ikm*4 0 Otffcfc? 

+ - 7*-C£>£#>£¥<J»r U * - Xrft 
tt, S6tcii^. K©iRM£* + >-feJl'-3"£*£K:. ME 
#»lSSB2 1 0£fg»)i*-tf-£. S6-Cig©lR^*+f 

[0203] C©7^-K^^PaiKJ;9, S5T, 

&£{§i#^ + -:7r**£Wl//c«£«c«. s 7 ceil 
±j$©iaST3;©ftll ; S:»T-r&„ ^Lt, S8Tlt 

[0204] C©7 -f - F'<? *fWfBK*. $IJ®#K8 0 
0*i. figHttfl@eKSIS2 1 0£fgg&3t!\ lS©flX^g^ 



(9) #M¥ 1 1 - 1 3 7 5 2 2 
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[0 20 5] z<Dmw<D-M*vxr<<c7fc$- . 
[0206] *^*ttawaP6 o o «. ttKusnin'i 3 

tt. ^-^©^^^fflc^r. w (x,. y,) 

[0 20 7] £&W1*4 0 0 £MWttffl@CEW2 1 0 £ 
10 «. B§*taW^£3nr*J0. *fclBWttJB®E5EW2 1 

oriMSSft/d&Ew (x,. y,) . (gn%. atfeis© 

iRMfifefr) ^HIT •&/<:«>«:. ^7* --97 to 5 5-© 
^ttSd (ct, t (3,) 

[ 0 2 0 8] CCT, d= (W (X,. Y, ) ) / < 2 * 

(2) os ) 

[0 20 9] -eUT (o,. (3,) B. (X,. Y,) t& 
Rftj^-C**. ~ 

[0210] [fH23HJfe{«J] 
20 [0211] #S^©*2SWflr*4#3!^8W5££ 
I2 00 00tt, @1 3{Cm-r«CC. BSB3tc^2 0 0 

oo©#i»9iu fH2©»fiS». ^risiit^l«ki^<it?*>* 

[0212] JB9i**5S2 00B, *I10 0*>6©* 
^Ti^Bg81g£ME^*/c&©4>©T$> 0 . If? 1 ©H 
?cU>X2 0 1 t. *jm£*) 2 02i, JtR9JttS£jgtt 
210i. Jp2©«*U>X2-0 3£. Sfttt£fllL'> 
X2 0 4£, Bfli*B2 0 5 £*>6flto£;*ft*:t,>-5. 

30 [0213] ftte. sytrnwrnm 200 ab. 9 1 ©m 

#U>X'2 0 1 £. oJSi^O 202t. ffS2©Kl7EU> 
X2 0 3i3&»6«BRStl. ffl*««JB*2 0 0B»* ; B 
taSfe«U>X2 0 4<t > HmS2 0 5£*?>«fiRSn 

[0 2 14] ^br^l 00iift82 0 5£«*ts: 

m&K.m&2ti-c^*>. £tcmBAJt¥$k2 oow* 

^tCJrtl. @m^fi:U^2 0 0B€:«AHca3'W®S$ 

[0215] ttc. m\ omzmmmifi. &atmMw 

^2 0 0 A £BflUR&£$ 2 0 0 B LOW*. 

5 0 0T'©S7fcU'^^«<:tt;D-C ! C©S3feU^U*«SA 

[0216] «±©«tC«fi£^n/c^2^)IS0!l©*^ 
tt®J^S 2 0 0 0 0 ©^©^©^BKSCKfffflB. ^ 1 
HM^-C*5^^4««5EKS 1 0 0 0 0 <fc|5Jirc£>* 

so ^e»^Bj ; &*Bs-rs. 



(10) 
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[ o 2 i 7 3 ^Bj«^#ttgij^g-e*0 . 

[0218] 



<h. B'lli 



USftSBKSK ***** £ - ■ C ©3Kt»* 6©W*te 
IMBiLh-C»/h<ir«i«*Ba * «Mc . HJIBJRWB*^ JR 
t0"2".l"9"] 

[Hn©n*&8fflin 

[01] #|PJ©fff 1 J^ft<D*¥&f£&!l£%IK i o o 

[^2] mmzmitzmx'&z. 

[03] &*fl*£&/hffl*&C|«<&l<fcS£ 

[04] MER I D I. ONAL POWER^SStS 

[05 ] MER I D I ON A L P OWE R ^z^jrct & 
3£j££^T0-C£>£o 

[06] ffi{raj5©wR*ffl±stt4#a*7*rB-c* 
[07 (a) j T7A*> yzmmtzm-ebz. 

[0 7 (b) ] 77-f^>KO»{f*l»OTS@'C* 

[07 (c) ] U>X^-'d»©»#*«Wf *0t?* 
4. 

[08] J$BJtttS§S^H^£& B J^£0"C , *&. 



9$II8¥ 1 1 - 1 3 7 5 2 2 
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* [0 1 0 ] 77^ > h£i&HJf &0-C&3. 
[011] 75-f^> h^lt^it^S. 

[012] 77^> h^saw-f &0T&4. 
[013] $:ffeH^©^2llteF!l©7l6^t±i , J^«S2 0 

0 0 0 ©«&£& jjVT 0T* 4. 

1 0 0 0 0 mi |SJ609©*£1*14*JjeR« 

2 0 0 0 0 SP2 JS^©*^£ffi&J5E*SS 
1 0 0 0 tSi^BS 

io iioo nm, 

1 2 0 0 

1 3 0 0. 
10 0 tHM 

2 0 0 JB9J#** 

20 1 W.\V>WtV^X 

202 pJ^O 

20 3 !g2©gl*U>X 

2 04 Hta««s«u>x 

2 0 5 StftHi 

20 210 M^figeeas 

3 0 0 

3 0 1 *fgJU>X 
30 2 yb-U>X 

30 3 ^■^i'P'f^i^- 

4 0 0 ^&9S« 

5 0 0 g*SC 

6 0 0 *T»ffi«»aJ 
8.0 0 8HJ®#|g 

9 0 0 XY77-/»h*?S 

30 9 1 0 77-fj<> hTciK 

9 5 0 77-Y-*> hg*SB 
5 100 Z770>hjt?S 

[»1] ■ _ 



[«2] 



"1 



[«3] 



[R4] 



aX ~ I 



[«51 



[»6] 



(12) 



#Pfl¥ 1 1 - 1 3 7 5 2 2 



[02] . 




(13) 



ftffl¥-l 1 - 1 3 7 5 2 2 



[13] 




(14) 



1 - 1 3 7 5 2 2 



17 (b) ] 

S J 



[012] 



S2 



S3 



S4 



S5 



S6 



aasw 1300 



1210 




(15) 




-S'N 




2^ 



(16) 



mmW- 1 1 - 1 3 7 5 2 2 



im i ] 



S4- 




S5 



(17) 



ftfflW- 1 1 - 1 37 52 2 




ftmW- 1 1 - 1 3 7 5 2 2 



[B*tB ] W-fS.1 If (1 99 9) 1 1^24B 

[^ffltif 1 1-1 3 7 52 2 
[^0].¥fiSl If (1 99 9) 5A250 

isfmwk) ftmmt&n 11-1376 

[WIR*^] **BPF9-3 2 7 0 98 

a6ib 3/10 

3/036. 

[F I ] 

A61B 3/10 N 
3/02 G 

CaiilH] JFJ5S1 Of 1 2^3 1 B * (iESSl 

{*iie*m*«ii«] mm . [hi (a) ] 

[«iE*f**S«] SI (A) . * 



2 °°X 200B 



1300 




C#*£?iIE2] 
IWSEPV&) 

ims] 



imsttmwmz] mm 
imiEM&.mm%] 19 

[09] 



if*/ 211 




-a 1- 



mmW- 1 1 - 1 3 7 5 2 2 
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